The densities () and refractive indices (n D ) of binary mixtures of acetonitrile with benzene, toluene, m-xylene and mesitylene including those of pure liquids, over the entire composition range expressed by mole fraction x 1 of acetonitrile were measured at temperatures (298.15, 303.15, 308.15, and 313.15 values follow the order toluene < benzene < m-xylene < mesitylene. The results are discussed in terms of the intermolecular interactions.
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Introduction
Studies of physicochemical properties of binary mixtures are of considerable importance in the fundamental understanding of the nature of the interactions between unlike molecules. In recent years there has been considerable interest in theoretical and experimental investigations of the excess thermodynamic properties of binary mixtures [1] [2] [3] . Refractive index and density measurements are expected to shed some light on both solvent -solvent and solute -solvent interactions [4] . The excess properties of binary liquid mixtures are important for understanding and interpreting the interactions between molecules of a mixture [5] .
In this work, The densities and refractive indices of binary mixtures of acetonitrile with benzene, toluene, m-xylene and mesitylene at temperatures (298. 15, 303.15,308.15 , and 313.15) K were studied. The Redlich-Kister equation was used to correct and fit the experimental excess molar volumes and the refractive index deviations. The variation of these parameters with the composition and temperature of the mixtures has been discussed in terms of the molecular interactions in these mixtures. The effect of the number and position of the methyl groups in these aromatic hydrocarbons on molecular interactions in these mixtures has also been discussed.
A survey of the literature shows that very few measurements have been made on the densities and refractive indices of binary mixtures for acetonitrile + aromatic hydrocarbons. Afaf H. Absood [6] report densities of these binary systems at 303.15K. Nevertheless, to our knowledge, no literature data on densities and refractive indices are available for this system. and the sample thermostat was controlled to ±0.01 K. Triplicate measurements of the density were performed for all the mixtures and pure components. The accuracy in the determination of the density is believed to be less than ±1×10 2 kg·m
3
. The refractive indices of pure liquids and their binary mixture were measured using a thermostatted Abbe refractometer (Tefsa). We calibrated the refractometer by measuring the refractive indices of doubly distilled water and toluene at various temperatures. The values of refractive indices were obtained using sodium D light. The temperature of the test liquids between the prisms of the refractometer during the measurements was maintained to an uncertainty of ± 0.01 K by circulating water through the jacket around the prisms from an electronically controlled thermostatic water bath, and the temperature was measured with a digital thermometer connected to the prism jacket. The uncertainty in refractive index measurements was within ± 0.0001. The temperature of the test liquids during the measurements was maintained to an uncertainty of ± 0.01 K in an electronically controlled thermostatic water bath (a HAKKE-D1-G Germany). [18] of the mixtures were calculated using the following relations:
Where M is the molar mass, is the volume fraction (calculated using the molar volumes of the pure components obtained from the density data), and subscripts 1 and 2 stand for pure components acetonitrile and aromatic hydrocarbons, respectively.
and Δn values were fitted to a Redlich-Kister-type [19] polynomial equation:
Where Y is The results of excess molar volume vs mole fraction, x 1 , of acetonitrile at 298.15 K are presented in (Fig.(1) ) large negative V from linear dependence on mole fraction (Fig.(1) ) follows the sequence toluene < benzene < m-xylene < mesitylene. This suggests that there is an expansion in volume of the mixtures as we move from benzene to mesitylene. The difference in size and shape of the component molecules and the loss of dipolar association leads to expansion in volume. The physical interaction between unlike molecules such as donor-acceptor and dipole-dipole interactions results in contraction in volume.
It has been reported that the magnitude of [21] . The introduction of methyl groups in the ring will increase the electric donor-acceptor interaction. Hence toluene has a more negative excess volume than benzene. But the bulky methyl handles the proper orientation of acetonitrile to interact with m-xylene and result in a little negative excess volume than toluene. Therefore, the values for m-xylene should more than that for the toluene mixture. For m-xylene the specific interaction energy between the two unlike molecules is affected by the positive relation of two methyl groups in the ring. In general, the due to the fact that the methyl group (-CH3) is an electron releasing group that would enhance the electron density of the benzene ring of the aromatic molecules; however, the electronaccepting tendency of the aromatic ring would decrease as we move from benzene to mesitylene, resulting in decreased donoracceptor interaction between unlike molecules with an increase in the number of methyl groups (-CH3) in the aromatic hydrocarbon molecule, which would cause an expansion in the volume of the mixture. Another factor that would cause an increase in
values is the steric hindrance due to -CH3 groups of the rings. As the number of methyl groups in the ring increase benzene to mesitylene, the closer approach of the acetonitrile molecule to the aromatic ring becomes increasingly difficult, resulting in decreased interaction between acetonitril and aromatic hydrocarbon molecules.
The values of Δn vs x 1 at 298. 15 K presented in (Fig.(2) ) are negative for all mixtures, and their magnitudes decrease with increasing substitution of methyl groups on benzene. It may be noted that such values are due to the electronic perturbation of the individual molecules during mixing and, therefore, depend very much on the nature of the mixing molecules. The extent of negative deviation in Δn from linear dependence on composition follows the sequence benzene < toluene < m-xylene < mesitylene. In general, the negative deviations in Δn values indicate weak interactions between the components of the mixture [18] . The observed trends (Fig.2) of Δn values indicate the presence of weak interactions in these mixtures, which follow the order benzene > toluene > m-xylene > mesitylene. The Δn values decrease with the increase in temperature for each binary mixture, indicating that the interactions between unlike molecules weaken with a rise in temperature.
Conclusions
New were negative for the acetonitrile,+ benzene, + toluene, + mxylene binary mixtures and positive for acetonitrile + mesitylene mixture at all temperatures and over the entire range of compositions. The deviations in refractive indices are negative and less negative with increasing temperature. The results are discussed in terms of the intermolecular interactions.
